The optimal strategy for treating spinal infections remains controversial. Most investigators have proposed conservative treatment involving antibiotic treatment. In cases involving progressive neurological deficit and spinal instability, surgery for tissue debridement and the application of instrumentation is recommended. Outcome data have been focused on the cure and recurrence of infection; additionally the spinal stability associated with different procedures has been discussed. 7, 11, 12, 14, 15, [17] [18] [19] [20] [21] Some data are reported concerning the neurological outcome and postoperative pain, but QOL data, especially according to the SF-36, are sparse. The aim of the following retrospective study was to provide further data in this field.
Abbreviations used in this paper: QOL = quality of life; SF-36 = 36-Item Short Form Health Survey; VB = vertebral body.
P

Conservative and Surgical Interventions
Conservative treatment included the intravenous administration of antibiotic agents and bedrest until C-reactive protein had normalized, and subsequent mobilization in an orthosis if the patient was free of pain. Surgery was performed in addition to antibiotic therapy in patients with progressive neurological deficits and in those with obvious spinal instability. Surgery was also indicated in cases in which conservative therapy failed. Surgical interventions ranged from hemilaminectomy or laminectomy with a neural decompression alone to neural decompression including interbody fusion and the placement of instrumentation. Patients were mobilized early after surgery. Prior to allowing the patient to ambulate, the instrumentation was assessed radiographically to ensure correct placement.
Follow-Up Protocol
Follow-up examination was performed in 42 patients after 16 .4 months (range 1-46 months) and involved a standard protocol including the SF-36. 3, 4 Outcome was compared with the German normative sample survey, and z values were calculated. The z value gives the relative deviation compared with the normative sample; negative values indicate a worse outcome compared with the normative sample. 3, 4 Of the remaining 20 patients, nine died of cardiac complications, three of multiorgan failure, and five of unknown causes. Three of them died during their period of hospitalization. Eleven patients (17%) did not undergo follow-up examination because their addresses were unknown. Patients with unchanged or worsened symptoms were defined as those with an unfavorable outcome; patients with no or improved symptoms were defined as those with a favorable outcome.
Statistical Analysis
For statistical evaluation we used the computer program StatView 4.5 (Abacus, Berkeley, CA). For nominal variables we used the chi-square test, and for intergroup differences of continuous variables we used an analysis of variance with a Fisher protected least significant difference post hoc test. The significance level was defined at a probability value less than 0.05. 
Results
The most common symptom was local pain (present in 100% of the cases); in 27 patients (43.5%) fever was also documented. Of 62 patients 19 (31%) reported experiencing a sensory deficit. In most patients, however, motor deficits were absent (Grade 5/5 in 67%); in four patients (7%) motor weakness was Grade 4, and Grade 3/5 paresis was demonstrated in six (10.5%). In the remaining patients paresis was Grade 2 (seven cases [12%]) and Grade 0/5 (two cases [3.5%]). There was one patient with paraplegia and one with tetraplegia. In all six patients with cervical infections, a spinal ataxia was present. Twelve patients (19%) suffered from bladder dysfunction.
In most patients (59.6%) a lumbar lesion was observed. Nineteen (31%) of the 62 patients had a thoracic and thoracolumbar infection and six (9.6%) had a cervical infection. The involved levels and the extent of infection are given in Tables 1 and 2 . In most patients (20 cases) the infection involved the vertebral disc and body, as well as the epidural and paravertebral space. There was a tendency in the surgical group for the duration of the infection to be greater (p = 0.08).
Of the 62 patients 28 (45%) were treated conservatively and 34 (55%) underwent surgery with and without the placement of instrumentation ( Table 1 ). The indication for surgery was mostly instability of the spine (21 of 34 operative cases). In six patients surgery was indicated because of a progressive neurological deficit and a failure of conservative treatment. In one patient surgery was performed because the imaging and clinical diagnosis remained unclear. In the conservative treatment group there were five patients in whom surgery was not performed because of the high perioperative risk. The overall complication rate in both treatment groups was 32%. In some patients a combination of different complications was present (Table  1 ). In 49 (79%) of the 62 patients a microbiological specimen was positive; in most cases (26 patients) Staphylococcus aureus was found. Antibiotic agents were given for a mean of 12.3 weeks (range 4-44 weeks). In 63% the original site of infection remained unclear.
At follow up 17 patients suffered from a sensory deficit; six patients noted the presence of a weakness, one noting paraparesis. In seven patients bladder dysfunction was documented. In three patients (4.8%) infection recurred, and this necessitated an additional hospital stay.
The SF-36-based outcome data are presented in Table  3 . In no category did the mean outcome value reach the level of the normative sample. In the Social Functioning category the highest score was achieved (mean score 61.9). The lowest score was demonstrated in the RolePhysical category (mean score 20.3). In the Physical Fun- There was a tendency, however, for higher outcome scores in surgically treated patients. In two categories, RolePhysical and Mental Health, the surgically treated group scored worse than the conservatively treated group. In the remaining six categories the z values, ranging from 0.1 to 0.6, indicated a slightly better outcome in the surgically treated group (Table 1 and Fig. 1 ).
Only six (14%) of 42 patients available for follow-up examination were totally free from pain. More than half of the 42 patients (23 [55%]) reported improvement after treatment, four (9.5%) suffered from the same preoperative symptoms, and nine (21.4%) suffered worsening of symptoms at the last follow-up evaluation.
Based on our definition, we documented an unfavorable outcome in 13 patients (31%) and a favorable outcome in 29 (69%). All five patients with cervical lesions experienced a favorable outcome, and six (60%) of the patients with thoracic infections experienced a favorable outcome. In patients with lumbar infections, a favorable outcome was documented in 18 (67%) ( Table 1) .
The overall outcome was better in surgically treated patients than in those in the conservatively treated group. Ten (77%) of 13 patients with unfavorable outcomes had not undergone surgery, whereas 22 (76%) of 29 patients with a favorable outcome had undergone surgery (p Ͻ 0.0013). In all five patients who had undergone canal decompression alone, outcome was favorable. Patients in whom spinal instrumentation had been implanted fared far better than those in the nonoperative group. Seventeen (85%) of 20 patients in whom instrumentation had been placed had a favorable outcome, whereas only seven (41%) of 17 patients in the nonoperative group had a favorable outcome (p Ͻ 0.0045).
Discussion
Spinal infections are more common in elderly individuals and men. In the literature the mean age of patients with spine infections ranges between 49 and 63 years; in the present study the mean age was 64.3 years. 6, 14, 18, 21 As was reported in the studies by Digby and Kersley 6 and others, 14, 23 we found that a preponderance of men (57%) were affected. Regarding the localization of the spinal infections, the lumbar spine was more often involved in our patients than in those reported on in the literature (60% compared with 48%). The rate of thoracic level involvement (31%) was similar compared with the literature and that of cervical spine involvement was 10% compared with 17% in the literature. 18, 22, 24 Furthermore, the mortality and the recurrence rate, 4.8% each, were within the range reported in the literature. 5, 13, 19, 20 In cases of spinal infection, Ozuna and Delamarter strumentation in patients with spinal infections. Additionally Mann, et al., 18 Lerner, et al., 15 and others 21 have recommended surgical treatment as the method of choice in patients with spinal osteomyelitis. In the present series we treated 28 of 62 patients conservatively. Between the two patient groups, there were no significant differences regarding the extent of infection, but there was a trend that infections affecting all aspects of the disc were more common in the surgically treated group (p = 0.08) ( Table 2 ). In agreement with the findings of others, surgery was indicated in cases of a progressive neurological deficit, spinal instability, and failure of conservative treatment. 5, 13, 15, 19 Therefore, we think that the surgically treated group was more affected by the extent of infection.
According to Lam and Webb, 13 the prognosis in patients with spinal infections is generally good, and most patients will recover within 1 year. In most reports, however, the authors have focused on the treatment of patients with spinal infections.
14,18-20 Different surgical and conservative approaches have been extensively discussed. The main goal of therapy is the cure of spinal infection and the maintenance of spinal stability. 7, 11, [15] [16] [17] [18] [19] [20] [21] In a series of 27 patients presenting with mainly epidural abscess, Löhr, et al., 17 observed neurological improvement in those who had undergone laminectomy and interlaminar fenestration. Lerner, et al., 15 and others 18 have reported neurological improvement; in 76% of the cases managed by Lerner, et al., neurological improvement was demonstrated after one-stage posterior fusion, anterior debridement, and anterior-column reconstruction. At follow-up examination 17 of 19 patients with initial sensory deficit suffered from hypesthesia, and six of 19 who had had paresis on admission experienced some remaining weakness. Seven of 12 suffered from remaining bladder dysfunction. Thus, we cannot endorse the positive impression conveyed by Lerner and colleagues. Although we documented an improvement of neurological status, nearly 90% of our patients continued to suffer from hypesthesia, and 30% from continued motor weakness.
Fayazi, et al., 8 reported that seven of 11 patients were free of pain at the last follow-up examination. In another study, 5 investigators found that 8% of their patients had chronic back pain. In our study only 14% of patients were totally free from pain after treatment, and nearly 22% reported having more pain than before. These results are worse than those reported in the literature. Rath and coworkers 21 for example, reported that approximately 55% of their patients were free from pain after surgery. In present study overall favorable outcome was present in 61% of the patients, whereas significantly better outcome was noted in the surgically treated than in conservatively treated group. In the patients who had undergone surgery, a significant improvement was observed in 88%. Assuming that surgically treated patients suffered from a more severe infection than those in whom conservative therapy was elected, it is noteworthy that the former patients had a significantly better outcome.
To the best of our knowledge, there has been no study in which clinicians investigated the QOL of patients after treatment for pyogenic spinal infection. Compared with the normative sample, the level of QOL was not restored in patients treated for pyogenic spine infection. It is unfortunate that we could not obtain QOL scores in these patients before the spinal infection developed. In fact it is possible that because their health predisposed these patients to spinal infection, their QOL was lower than normal prior to the spinal lesion's manifestation. Therefore, there is no population with which to compare QOL after treatment of a spinal infection.
In comparing the surgically versus conservatively treated groups, outcome domain scores were better in six and worse in two categories in the surgically treated compared with the conservatively treated group. This difference did not reach statistical significance. As we previously mentioned, we have some concerns about this comparison. In this retrospective study we compared two different therapeutic groups in which there were different indications for treatment. Assuming that the infection in patients in the surgical group was more severe than in those in the conservative group, we think it noteworthy that the former had slightly better QOL scores and significantly better patient-reported satisfaction. The exact reason for this remains unclear, and there may have been other factors responsible for this finding; however, this could suggest that surgery, especially that involving the placement of instrumentation, may provide greater benefit than conservative treatment in patients with spinal infection.
Conclusions
Based on SF-36 scores, QOL never reached the level apparent in of the normative sample group. Despite different indications for treatment, QOL scores were slightly better and patient satisfaction-based outcome was significantly better in surgically treated patients. We believe that this suggests that surgery, especially that involving the implantation of instrumentation, may be of greater benefit than conservative treatment in patients with spinal infections. A prospective study should be undertaken to test this hypothesis.
